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Abstract. The positive relationship between livestock management and biodiversity conservation is
not clear in oceanic islands. In the sensitive island’s ecosystems, introduced herbivores have been
considered to cause devastating effects on vegetation, and be responsible for overgrazing, ecosystem
degradation, and biodiversity loss. Eradication of introduced herbivores has been proposed as a
conservation tool in some islands. However, this proposal needs to be carefully considered, since there
are complex and established ecological interactions between native and introduced species.We will
discuss the livestock management for biodiversity conservation, with special attention on the Canary
Islands (Spain) base on previous studies. Much of the research is restricted in area, however,
consistent results will help us to understand the answer of the environment to grazing impact on these
islands.
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INTRODUCTION
Grazing effects on species richness and composition are contradictory in many
studies (Olff and Ritchie, 1998) and researchers have documented that herbivores can
enhance, have a negative impact, or have weak or even no effects on species diversity and
plant community composition (e.g. Olff and Ritchie, 1998; Osem et al., 2002; Casado et al.,
2004; de Bello et al., 2007), as well as, a variety of effects on soil nutrients (McIntosh et al.,
1997; Bakker et al., 2004; Peco et al., 2006; Fernández-Lugo et al., 2009a).
A comprehensive analysis is necessary to understand the impact of grazing, and its
positive or negative effects on ecological processes such as regeneration, diversity, biomass
production, etc. The effects of different environmental gradients or human activity (i.e.
altitude, precipitation, temperature, management regime, etc.), should also be taken into
account in order to isolate the impact of grazing on plant communities. These environmental
variables are in many studies more important than grazing to explain species diversity and
composition, e.g. altitude (Brinkmann et al., 2009; Zhang and Dong, 2009), precipitation
(Milchunas et al., 1988), productivity (Osem et al., 2002), specific plant community (Briske
and Noy-Meir, 1989) or soil nutrient content (Fernández-Lugo et al., 2009a). Consequently,
grazing impact on plant communities cannot be evaluated on its own.
Numerous scenarios can be found in managed ecosystems, because of the interaction
of the different factors previously mentioned. It is common to find discordant discourse about
the compatibility between livestock grazing and diversity conservation. There are those in the
scientific community who defend the removal of grazing as a way to ensure conservation of
ecosystems, as well as defenders of the maintenance of this activity as the only way to
conserve agroecosystem diversity (e.g. Peco et al., 2006), and the cultural, social, and
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conservation has burgeoned in the past two decades (Wilcove, 1993; Millennium Ecosystem
Assessment, 2005).
On an oceanic island, the positive relationship between livestock management and
biodiversity conservation is not as clear as on the mainland. In the sensitive island’s
ecosystems, introduced herbivores have been considered to cause devastating effects on
vegetation, and be responsible for overgrazing, ecosystem degradation, and biodiversity loss
(Coblentz, 1978; Donlan et al., 2002; Cambell and Donlan, 2005). Eradication of introduced
herbivores has been proposed as a conservation tool in some islands. However, this proposal
needs to be carefully considered, since there are complex and established ecological
interactions between native and introduced species. The disappearance of these introduced
species could increase damage to the ecosystems (Courchamp, 2003). In addition, introduced
herbivorous have evolved over centuries into rare native breeds, and the conservation of the
valuable genetic resources of these breed varieties, at risk nowadays, has become a goal in
conservation biology (Bratton, 1988; Hall and Ruane, 2003; Alderson, 2009). Moreover, we
cannot negate the social, environmental and biological benefits of sustainable exploitation,
even on island environments.
The goal of this study is to continue the discussion of livestock management for
biodiversity conservation, with special attention on the Canary Islands (Spain) as an example.
GRAZING SITUATION AT THE CANARY ISLANDS
Management history of the islands started with the arrival of the first inhabitants,
approximately in 600 B.C. (Cabrera, 2001) and dramatically intensified after the Spanish
conquest in the 15th century. In the past, land use was characterized by a transhumant grazing
system, but due to the increase of tourism activity, the new protected areas created in the last
decade and changes in the farming industry in the last half of the twentieth century, have led
to these extensive livestock systems either being intensified or abandoned, and continuous or
rotational grazing management are dominant at the present (Bermejo, 2003). Extensive
grazing is carried out mainly with Canary goat breeds, evolved from the prehispanic goats
into at least three genetically different native breeds (Martínez et al., 2006). Traditional
grazing is being subsidized by the European Common Agricultural Policy (CAP), which aims
to maintain and promote traditional activities, promote a sustainable development of the
outermost region, and conserve ecosystems, biodiversity and native breeds. The tendency
towards the abandonment of the extensive grazing systems has not been reverted by public
funding, and abandonment becomes more evident every day endangering the future of this
traditional practice. At present times, majority of the herds’ owners are of advanced age, and,
due to the hardness of the work and the attractiveness of service sectors, this activity is not
appealing to younger generations (Bermejo, 2003). Additionally, the limited seasonal pasture
resources result in feeding supplementation with forages, corn, grain and fodder, implying a
great dependence on foreign market products (Bermejo et al., 2000). Furthermore, restrictions
to open new grazing areas, due to environmental protection, make it more difficult to attract
people to this activity.
GRAZING IMPACT ON VEGETATION
This has been one of the first aspects of grazing impact that have been studied in the
Canary Islands and in several of the protected areas (Figure 1). Although the published results
have been only minor, a discordant discourse about the compatibility between livestock
3grazing and ecosystem conservation arises from them.
Fig. 1. Canary Islands archipelago. Main areas used for grazing study are indicated.
The studies provided contradictory results that we can explain the contradiction
found in the published estudies:  First, the existence of two kinds of works, those carried out
in “pristine” ecosystems, and those done in traditionally managed ecosystems. The first ones
use to have high degree of endemism and population of endangered species. Endemic species
of the Canarian flora have evolved without herbivore pressures, and maybe have not
adaptations to it (Atkinson, 2001), explaining their higher sensitivity to goat grazing.
Moreover, endangered species, in general, have suffered the reduction of their populations
due to a combination of anthropogenetic factors (removal of woody species, fragmentation of
ecosystems, fire, agriculture and farming), being in a very sensitive state, in which any
damage, as herbivory, can be clearly negative. On the other hand, traditionally managed
ecosystems are dominated by native herbaceous and shrub species, mainly of a Mediterranean
origin, that can be more resilient to grazing pressure. Second, the broad range of climatic
conditions existing on the Archipelago. These conditions varied from arid to humid,
determining the existence of different types of vegetal communities. Both factors, specific
plant community (Briske and Noy-Meir, 1989) and environmental gradient (Milchunas et al.,
1988; Osem et al., 2002), condition the response of the vegetation to grazing. Third, the
extensive grazing systems, the intensive grazing systems, and the feral goats, (differently
represented in the reviewed works), can exert varying degrees of pressure on the territory
(Bermejo, 2003). This becomes a fundamental factor in determining grazing effects on
ecosystems (Milchunas and Lauenroth, 1993).
Base on the references that have been used in this review, although some negative
impacts of grazing have been revealed, in general they have been restricted to some specific
areas or species. In those cases where goat grazing is threatening endemic and endangered
populations, control of goat densities, grazing restrictions and use of fences should be
encourage, however drastic measures as eradication of goats are not ecologically or socially
feasible. On the other hand, grazing of small goat herds on traditionally managed ecosystems
seems to be a sustainable activity, which removal have been related with a reduction in the
4number of species, changes in species composition and also an increase in exotic species.
The government of The Canary Islands considers goat grazing as both a traditional
and necessary activity as the local economy depends on it, but also the derived products such
as the goat cheese with Origin Designation, local varieties of fodder and native goat breeds
are completely related and dependent from the maintenance of this activity. For this reason,
and in order to avoid the disappearance of this activity, we suggest the promotion of goat
grazing in traditionally managed ecosystems, applying a strict control of grazing pressure and
type of management, as a way of maintaining landscape use, cultural values and biodiversity
under typical grazing pressure.
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